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Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB00/01 481 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

4,7-9 as originally filed 

1 -3,5,6 as received on 1 7/09/2001 with letter of 1 3/09/2001 

Claims, No.: 

1-14 as received on 1 7/09/2001 with letter of 1 3/09/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ 



the description, 
the claims, 



pages: 



□ 
□ 



Nos.: 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
B claims Nos. 13,14. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

E9 the description, claims or drawings (indicate particular elements belovtf or said claims Nos. 13,14 are so 
unclear that no meaningful opinion could be formed (specif)/): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 
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1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-12 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-12 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-12 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/G BOO/0 1481 
EXAMINATION REPORT - SEPARATE SHEET 

III. Non-establishment of opinion: 

1. Claims 13 and 14 are formulated in way contrary to the requirements of Rule 
6.2(a) PCT, and should have hence been deleted. 



V. Statement under Rule 66.2(a)(ii) PCT: 

Reference is made to the following documents: 

D1: HAEMAELAEINEN J ET AL: 'PROPOSED OPERATION OF GSM PACKET 
RADIO NETWORKS' IEEE INTERNATIONAL SYMPOSIUM ON 
PERSONAL, INDOOR AND MOBILE RADIO COMMUNICATIONS, vol. 1, 
pages 372-377, 27.09.95 XP002020137 

D2: WO 99 16266 A (ERICSSON TELEFON AB L M) 1 April 1999 (1999-04-01) 

1 . The present application relates to a system (Claim 1) and a method (Claim 8) of 
enabling a mobile station of a Universal Mobile Telecommunications System 
UMTS to receive Voice over Internet-Protocol VoIP call s. 

According to the standards defining UMTS, a mobile station MS can operate both 
as an Internet Protocol IP terminal and as a traditional mobile phone terminal. To 
enable the MS to receive VoIP calls, there are two known possibilities: 

i) to use static IP address allocation ; or 

ii) to use dynamic IP address assignment , this requiring an active Packet Data 
Protocol PDP context to be always maintained. 

The first solution has the drawback that, since an IP address is required for each 
mobile station regardless of its state , the very limited IP address space may be 
wasted (e.g., if an IP address is assigned to an inactive MS). A further problem 
follows from the association between the assignment of IP addresses to the MS 
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and its home network address space, which results in the routing of IP packets via 
its home network regardless of the current location of a MS, thus affecting the 
performance and service quality, especially when the MS is roaming away from its 
home network. 

For the second solution , an active PDP context needs to be maintained even 
when a MS is not in communication , this representing another waste of IP address 
space and other network resources such as the resource for PDP management. 

Therefore, according to the prior art, it is not possible for a MS to receive VoIP 
calls when dynamic addressing is used and when the MS is not in an active PDP 
context, because the network cannot initiate a PDP context set up and thus, the 
MS cannot receive calls, especially whilst roaming away from its home network. 

2. The invention thus lies in that the above-mentioned drawbacks are overcome, 
according to the features of independent Claims 1 and 8, with the provision of a 
mechanism based on the Mobile Subscriber Integrated Sen/ices Digital Network 
number MSISDN associated with the mobile station MS or its user, such that a 
serving Gateway GPRS Serving Node GGSN of the roaming network is informed 
of the IMSI number of the called mobile station , and a serving VoIP call control 
server is arranged to map a called MSISDN number to the International Mobile 
Subscriber Identity IMSI number (corresponding to the mobile station associated 
with that MSISDN). 

Following from the above (see Claim 2), the determination of the IMSI number 
results in a request from the serving VoIP server enabling the serving GGSN of 
the roaming network to initiate PDP a context set up procedure using the IMSI . As 
the mapping mechanism, there are two embodiments contemplated, the first 
(Claims 4 and Claims 9-1 0) being the storage of a mapping table (e.g. in a direc- 
tory server accessible by the home VoIP server of the MS, that server then 
passing the result of the mapping operation to the serving VoIP server in the roa- 
ming network), while the second (Claims 5-6 and Claim 11) relates to an 
enhanced registration message such that the MS directly informs the serving VoIP 
server of its IMSI number. 
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3. The solution according to Claims 1 and 8 is deemed to involve an inventive step, 
as neither the cited documents, nor the prior art techniques acknowledged in the 
description, provide a solution to the problem of enabling a UMTS mobile station 
to receive VoIP calls established when dynamic IP addressing is used and the 
mobile station is not in an active PDP context while roaming away from a home 
network. 

In particular, D1 and D2 relate to the general case of providing packet communi- 
cations in a mobile telecommunications network such as GSM that the skilled per- 
son could particularise to the case of voice transmitted in packet form, generally 
known in the art (e.g. voice over IP). However, the problem faced by the present 
application is not addressed (and thus not solved) by these documents. 

4. Therefore, the subject-matter of independent Claims 1 to 8, as well as that of their 
respective dependent Claims 2 to 7 and 9 to 12 (relating to further details of the 
corresponding system and method, respectively), meets the requirements of Arti- 
cle 33(1 )-(4) PCT. 



VII. Certain defects: 

1. AH claims should have included reference signs relating to the technical features 
referred to therein (Rule 6.2(b) PCT). 

2. The cited documents D1 and D2 should have been not only acknowledged, but 
also briefly discussed in the opening part of the description (Rule 5.1(a)(ii) PCT), 
so as to put the invention into the proper perspective. 
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3. A revision of the application should have also been effected with an aim at correc- 
ting possible typing errors, such as the terms that appear to be missing in Claim 1 
(e.g., "number" after IMSI on page 9, line 10) and Claim 8 (e.g., "station" after 
"mobile" on page 10, line 10). 



VIII. Certain observations: 

1 . Similar to the case of Claim 1 , the abbreviations employed in independent Claim 8 
to refer to technical features of the claimed method, should have been accompa- 
nied by a full text definition , at least the first time one such feature is mentioned in 
the claim , without placing the abbreviation between parentheses (e.g. "Voice over 
Internet Protocol VoIP"; "General Packet Radio System GPRS"; "gateway GPRS 
serving node GGSN"; "International Mobile Subscriber Identity IMSI"; "Packet 
Data Protocol PDP"; etc.). This full text definitions are missing in independent 
Claim 8, and as a consequence, some of the features necessary to define the 
object for which protection is sought are left undefined (Article 6 PCT and PCT 
Guidelines 111-4.1). 
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TELECOMMUNICATIONS SYSTEM 
Background of the Invention 



5 This invention relates to a telecommunication system and in particular it relates to 

UMTS (Universal Mobile Communications System), 

Under UMTS proposals, a mobile station (MS) can be connected via radio 
interface both as an IP (Internet Protocol) terminal and as a traditional phone terminal. 
1 0 With an IP connection and the associated Quality of Service, QoS, mechanism, a terminal 
can make and receive a voice call via the packet-switch domain. 

In order for an MS to receive a VoIP (Voice over Internet Protocol) call, it has to 
have an IP address assigned so that it can receive call setup messages and media streams 

1 5 over IP. However, under current UMTS specifications, a UMTS core network (CN) can 
initiate a PDP (Packet Data Protocol) context set up only for static IP addresses. This is 
because only the home gateway GPRS Support Node (GGSN) associated with the static 
IP address holds the IP to IMSI (International Mobile Subscriber Identity) address 
mapping required to contact the home location register (HLR), where GPRS denotes 

20 General Packet Radio System. When dynamic IP addressing is used and when an MS is 
not in an active PDP context, the network cannot initiate a PDP context set up and 
therefore die MS cannot receive calls. 

Description of the Prior Art 

25 

Presently, there are two known solutions which enable a MS to receive VoIP 
(Voice over Internet Protocol) calls. These are 1) to use static IP address allocation or 2) 
to use dynamic IP address assignment but requiring an active PDP context to be always 
maintained. 
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These known solutions have several drawbacks. For the first solution of using 
static IP address allocation, an IP address is required for each mobile station regardless of 
its states. This is a waste of very limited IP address space. Also, for this solution, the 
5 assigned IP for a mobile station address reflects its association of its home network 

address space. According to the IP routing mechanism, the IP packets need to be routed 
via its home network regardless of its current location. This can result in significant 
effects on performance and service quality. 

1 0 For the second known solution, an active PDP context needs to be maintained 

even when a mobile station is not in communication. This represents a waste of IP 
address space and other network resources such as the resource for PDP management 

The present invention arose in an attempt to provide an improved solution for a 
1 5 mobile station to receive the VOIP (V oice over Internet Protocol) calls. 

Brief Summary of the Invention 

According to the present invention, there is provided a telecommunication system 
20 including a mobile station, an MSISDN number associated with the station or its user, 
and means for the mobile station to receive Voice-Over Internet Protocol (VoIP) calls 
when it is roaming away from a home network, comprising: means for informing a local 
GGSN (gateway GPRS serving node) of the International Mobile subscriber Identity 
(TMSI) of the called mobile station, and means for enabling a local VoIP control server to 
25 map a called MSISDN number to the IMSI number. 

A mapping table may be stored. Alternatively an enhanced terminal registration 
message may be provided so that, upon registration of a mobile station at a visiting 
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network, the mobile station informs the serving VOIP call control server of its IMSI 
number. 

In a further aspect there is provided a method of enabling a mobile station of a 
5 telecommunications system to receive VoIP calls when roaming, comprising informing 
GGSN, of the roaming network, of the IMSI number of the mobile station, and enabling a 
VoIP control server to map the MSISDN number of the mobile to the IMSI number. 

Brief Description of the Drawings 

10 

Embodiments of the invention will now be described, by way of example only, 
with reference to the accompanying drawings in which; 

Figure 1 shows a UMTS mobile station connected via a radio interface to make 
15 and receive voice calls by either a circuit switch or packet-switch domain; and 

Figure 2 shows a call setup procedure protocol to a roaming mobile station. 

Detailed Description of Preferred Embodiments of the Invention 

20 

A UMTS mobile station (MS) can be connected via a radio interface both as an IP 
terminal and as a traditional mobile voice terminal. With an IP connection and the 
associated QoS (Quality of Service) mechanism, a terminal can make and receive a voice 
call via either the circuit-switch domain or the packet-switch domain. This is illustrated 
25 in Figure 1. A mobile station 1 is linked by a radio link to the UMTS Terrestrial Radio 
Access Network, UTRAN 2. A call may then be routed over a circuit-switch path, shown 
generally as 3, or a packet-switch path shown generally as 4. If the call is to be via the 
circuit-switch path, then it is passed through a switching circuit 5 which includes a 
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In order for a mobile station to receive a VOIP call, it has to have an IP address 
assigned so that it can receive call setup messages and media streams over IP 

r 

According to a current UMTS specification, UMTS CN can initiate a PDP context 
setup only for static IP addresses. This is because only the GGSN associated with the 
static IP address holds the IP to IMSI address mapping required to contact the HLR. 
However, when dynamic IP addressing is used and when an MS is not in an active PDP 
context, the network cannot initiate PDP context setup and hence the MS cannot receive 
calls. 

As described above, present methods of overcoming this problem are 
unsatisfactory. 

The present invention is based on two assumptions. Firstly, the mobile user 
agrees to receive the VoIP calls when there is no PDP context yet established and 
secondly a mechanism must be provided in which, for any MS in its domain, the home 
gatekeeper is aware of the gatekeeper and its associated IP address that is currently 
serving the MS if it is roaming. 

The present invention provides a solution to the problems of the prior art which 
supports dynamic IP address assignment and enables mobile terminated calls without pre- 
established PDP context. Essentially, the invention includes a mechanism for informing 
the serving GGSN of the IMSI number of the called MS, and a mechanism for the local 
(i. e. serving) gatekeeper (GK) to map the called MSISDN number to an IMSI number. 

In order to achieve this in embodiments of the invention, an interface is required, 
between the serving GGSN and the serving gatekeeper (or other VoIP call control 
server) in order for the GGSN to receive a request from the gatekeeper to initiate a PDP 
context setup procedure using the IMSI number of the mobile station. In such a 



SUBSTITUTE SHEET (RULE 26) 



WO 01/06744 PCT/GBOO/01481 



request, the Quality of Service QoS requirement can be indicated for the PDP context 
QoS parameters can be passed to the PDU notification message the GGSN sends to the 
serving GPRS support mode SGSN to get the mobile station to initiate a PDP context 
activation request. After PDP context is set up, the GGSN replies with the IP address 
5 of the mobile station. The entities which are involved, Le. the GGSN and the 

gatekeeper or other entity, are within the same administrative domain (i.e. network). 
The association between the gatekeeper and the GGSN can be pre -configured. 



In order to trigger a PDP context setup using the IMSI number, a mechanism is 
1 0 required for the local gatekeeper to map the MSISDN number to the IMSI number. 

The IMSI number is a number which is associated with the mobile station (or 
more commonly with the subscriber identification module) SIM (card) which the user 
places within the mobile station* and which uniquely identifies that station or SIM. The 
1 5 number is generally not made public. 

Two alternatives for triggering the PDP context set -up are proposed. 



Firstly, the home gatekeeper of the called mobile station may be enhanced in 
20 order to map the mobile station's MSISDN number to its IMSI number. This mapping 
will be static and so the mapping table can be stored in a directory server for example and 
use an interface within the gatekeeper and the directory server to perform the mapping. 
Alternatively, an interface between the gatekeeper and the home location register (HLR) 
can be provided. In that case, the home gatekeeper then needs to pass the IMSI number 
25 of the called mobile station to the serving gatekeeper in the standard call setup message. 
For example, when so-called H323 messaging is used, the IMSI number is inserted as an 
alias address for the called party in a setup message. If SIP (Session Imitation Protocol) 
is used, then the IMSI number can be put as an alias in other messages. For H323 
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CLAIMS 

1 . A telecommunication system including a mobile station, an MSISDN number 
associated with the station or its user, and means for the mobile station to receive Voice- 

5 Over Internet Protocol (VoIP) calls when it is roaming away from a home network, 

comprising: means for informing a serving GGSN (gateway GPRS serving node) of the 
International Mobile subscriber Identity (IMSI) of the called mobile station, and means 
for enabling a VoIP call control server to map a called MSISDN number to the IMSI 
number. 

10 

2. A telecommunication system as claimed in Claim 1, including an interface 
between the serving GGSN and the serving VoIP call control server, enabling the GGSN 
to receive a request from the VoIP server to initiate PDP context set up procedures using 
the IMSI number of the mobile station. 

15 

3 . A telecommunications system as claimed in Claim 2, wherein the Quality of 
Service Requirement (QoS) is indicated for the PDP context. 

4. A telecommunications system as claimed in any preceding claim including a 
20 stored mapping table, mapping the MSISDN number of the mobile station to its IMSI 

number, the table being stored where it can be accessed by the home VoIP call control 
server, for passing to the serving VoIP call control server. 

5. A telecommunications system as claimed in any of Claims 1 to 3 including means 
25 for providing an enhanced terminal registration message so that, upon registration, a 

mobile station informs the serving VoIP call control server of its IMSI number. 
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6. A telecommunication system as claimed in Claim 5, wherein the IMSI and 
MSISDN numbers are both put as aliases of the mobile station in call setup message(s) 
between home and serving VoIP call control server. 



5 7. A telecommunication system as claimed in any preceding claim, wherein the 
VoIP call control server is a H323 gatekeeper or a SIP (Session Initiation Protocol) 
proxy/server. 

8. A telecommunication system as claimed in any preceding claim which is a UMTS 

10 system. 

9. A method of enabling a mobile station of a telecommunications system to receive 
VoIP calls when roaming, comprising informing a GGSN, of the roaming network, of the 
IMSI number of the mobile station, and enabling a VoIP control server to map the 

1 5 MSISDN number of the mobile to the IMSI number. 



10. A method as claimed in Claim 1 0, including providing a stored mapping table, 
accessible by the home VoIP call control server, which maps the MSISDN number to its 
IMSI number. 

20 

11. A method as claimed in Claim 1 0, wherein the home VoIP call control server 
passes the IMSI number to the serving VoIP serving VoIP call control server. 

12. A method as claimed in Claim 9, wherein when the mobile station registers with 
25 the roaming network, it informs the serving VoIP call control server with its IMSI 

number. 
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13. A method as claimed in Claim 10, wherein the IMSI number of the called party is 
passed from home VoIP call control server to serving VoIP call control server in the call 
setup message(s). 

14. A method as claimed in any one of Claims 10 to 13, used in a UMTS system. 

15. A Telecommunications system substantially as hereinbefore described with 
reference to, and as illustrated by, the accompanying drawings. 

15. A method of enabling a mobile station of a telecommunications system to receive 
VoIP calls when roaming, substantially as hereinbefore described. 
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Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

\~ 1 the international search was carried out on the basis of a translation of the international application furnished to this 
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